INTRODUCTION
CONSIDER a control system of the form (l.la) zi = Hi(X), i = 1,. . . ,p (l.lb)
u here x are local coordinates of a smooth n-dimensional manifold M, A, BI , . . , B, are smooth vector fields on M and H; : M += Ni is a smooth output map from M to a smooth pIdimensional manifold A'i for i = 1, . . , p. We assume that each Hi is a surjective submersion. In this note we will study the (staticstatefeedback) Triangular Decoupling Problem (T.D.P.). That is, we seek a control law of the form u = 4x) + P(x)0 (1. Then the modified dynamicsk = A(X) + XF I Bi(x)ui should control the output z,,i=l,... , p sequentially, i.e. Cl controls zI, possibly changing the values ~2, . . , zp. then Liz controls ZZ, possibly changing the values of ~3, . . , zp, with the requirement that z1 be left unaffected and so forth, with d, controlling zp without influencing zl, . . , zp_, ('here the Li, are vectors such that ul, . . . , u,) = (cl, . . . 6,)). For linear systems the -triangular Decoupling Problem has been solved completely, sed [3, 11, 12, 211 . In the solution we present here we use as key tools the so called regular controllability distributions, introduced in [14] . In this way our approach completely fits in the systematic work on the generalization of the geometric approach to linear systems, see e.g. [6] [7] [8] [9] [10] . Note that in the T.D.P. the partial decoupling of the outputs is weaker than achieving complete dynamic interacting, which for a special case-the Restricted Decoupling Problem-has been solved in [16] .
PROBLEM FORMULATION
Recall the following definitions, see [6] [7] [8] [9] [10] 141 . Remark 2. This notion of output'controllability is similar to the notion of strong accessibility for a system, [20] . Namely if we denote by &(x0) the reachable set of (l.la) at time f from x0, then the system is output controllable if H(R,(xo)) has nonempty interior in IV.
It is now easy to see that the local version of the Triangular Decoupling Problem can be formalized, as for linear systems, in the following way: given the system (l.la, b) find (if possible) a local feedback law of the form (1.2) and regular local controllability distributions we 'deduce, according to [6, 8, Finally we note that the condition (3.1). R; + Ker H,. = TM. automatically leads to the notion of output controllability.
For example the matrix (dHl/dx,(xp, ,Y~_~)) has full rank and so forth. q
Remarks. (i) The system (1. la) is strongly accessible. see [20] , ifR;, the supremal controllability distribution. equals TM. If R; = TM we can skip the x~-1 component in (3.10) and (3.11). (ii) The decomposition given here is different from the cascade decomposition given in [19] (see also [9] ). (iii) In some cases one can derive conditions for invertibility for the "subsystems" with Up_, as input function and z, as output function; see [15] for a geometric interpretation of invertibility.
AN EXAMPLE: THE RIGID BODY
We will illustrate the Triangular Decoupling
Problem by a simple example of controlling the rigid body. For a mathematical description of a control system on the rigid body together with various results on controllability of the system we refer to [l, 2. 1. 51. The setting used here is similar as in [18] . Consider the system on SO ( 
CONCLUSION
By generalizing the geometric approach to linear systems theory, we were able to solve the Triangular Decoupling Problem for nonlinear systems. Although it takes some more effort we think that several other "geometric" synthesis problems can be formulated and solvedin a local fashion-by the same techniques used in this paper.
